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(54) IMAGE FORMING APPARATUS

(57) An image forming apparatus includes an image
forming portion (6) including a photosensitive member
(7) and a developing portion (9), a sheet accommodating
portion (2), a sheet feeding portion (3), and a first frame
(50). The first frame includes an upper space supporting
the image forming portion, and a lower space under the
upper space. A second frame (51) is mountable to a lower

portion of said first frame. The accommodating portion
and the feeding portion are replaceable with a supply
container (13) containing toner to be supplied to a devel-
oping portion of the image forming portion, in which the
second frame supports the accommodating portion and
the feeding portion.
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Description

FIELD OF THE INVENTION AND RELATED ART

[0001] The present invention relates to an image form-
ing apparatus, such as a copying machine, a printer or
a multi-function machine, for forming an image by an
electrophotographic process.
[0002] In the image forming apparatus using the elec-
trophotographic process, there is a type in which an elec-
trostatic latent image formed on an image bearing mem-
ber is developed and visualized as a toner image with
toner or the like which is a developer by a developing
portion. As the image bearing member, a cylindrical pho-
tosensitive drum, an endless photosensitive belt and the
like are used. The toner image formed on the image bear-
ing member is transferred onto a sheet by a transfer por-
tion and is fixed on the sheet by a fixing portion using
pressure, heat and the like.
[0003] In such an image forming apparatus, there is a
type in which an image forming portion is constituted by
including, together with the image bearing member and
the developing portion, a toner accommodating portion
accommodating the toner (Japanese Laid-Open Patent
Application (JP-A) 2018-057146). On the other hand,
there is also a type in which the toner accommodating
portion is provided as a supply unit capable of being ex-
changed (replaced) separately from an image forming
portion including the image bearing member and the de-
veloping portion and when the toner is consumed by the
image forming portion, the toner is supplied from the sup-
ply unit to the image forming portion (JP-A 2018-128646).
[0004] As regards the image forming apparatuses of
both types, although structures relating to toner supply
are different from each other, other constituent elements
are functionally the same, and therefore, it is preferable
to achieve commonality of the constituent elements
(units) with the same functions to the extent possible. On
the other hand, as regards an apparatus main assembly
frame for holding the respective units are different in com-
ponent parts required in the structures of the above-de-
scribed types, and therefore, a frame individually opti-
mized for each of the types was used conventionally.
[0005] For this reason, in the case where the image
forming apparatuses of different types as described
above are manufactured in parallel, there arose a prob-
lem such that the number of component parts to be sub-
jected to inventory management (control) increases and
a management load increases.

SUMMARY OF THE INVENTION

[0006] Therefore, a principal object of the present in-
vention is to provide an image forming apparatus oper-
able as different types and capable of achieving commo-
nality of an apparatus main assembly frame to the great-
est extent possible.
[0007] According to an aspect of the present invention,

there is a provided an image forming apparatus compris-
ing: an image forming portion including a photosensitive
member and a developing portion configured to develop,
with toner, an electrostatic latent image formed on the
photosensitive member, the image forming portion being
configured to form an image on the sheet; an accommo-
dating portion configured to accommodate the sheet; a
feeding portion configured to feed the sheet accommo-
dated in the accommodating portion; and a first frame
including an upper space supporting the image forming
portion, and a lower space under the upper space, where-
in a second frame is mountable to a lower portion of the
first frame, wherein the accommodating portion and the
feeding portion are replaceable with a supply container
containing the toner to be supplied to the developing por-
tion of the image forming portion, in which the second
frame supports the accommodating portion and the feed-
ing portion.
[0008] Further features of the present invention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Figure 1 is a sectional view of a supply-type image
forming apparatus according to a first embodiment.
Figure 2 is a sectional view of an integral-type image
forming apparatus according to the first embodi-
ment.
Figure 3 is a sectional view of the integral-type image
forming apparatus and a feeding option during con-
nection therebetween.
Parts (a) and (b) of Figure 4 are perspective views
of frames of the supply-type image forming appara-
tus.
Parts (a) and (b) of Figure 5 are perspective views
of a second frame of the supply-type image forming
apparatus.
Parts (a) and (b) of Figure 6 are perspective views
of a first frame of the integral-type image forming
apparatus.
Figure 7 is a perspective view of a second frame of
the integral-type image forming apparatus.
Figure 8 is a sectional view of an image forming ap-
paratus according to a second embodiment.
Parts (a) and (b) of Figure 9 are sectional views of
image forming apparatuses of a direct transfer type.

DESCRIPTION OF EMBODIMENTS

[0010] Embodiments of the present invention will be
specifically described with reference to the drawings. Di-
mensions, materials, shapes and relative arrangements
of constituent elements described in the following em-
bodiments should be appropriately be changed depend-
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ing on structures and various conditions of apparatuses
to which the present invention is applied, and the scope
of the present invention is not intended to be limited there-
to.

[Embodiment 1]

(Image forming apparatus)

[0011] With reference to Figure 2, a general structure
of an image forming apparatus will be described. Figure
2 is a sectional view showing the general structure of the
image forming apparatus. The image forming apparatus
of this embodiment is a lower beam printer capable of
printing a color image on a sheet.
[0012] Incidentally, in the following description, a Z-
axis direction shown in Figure 2 is a height direction (up-
down direction) of the image forming apparatus, and is
a vertical direction. A Y-axis direction shown in Figure 2
is a direction perpendicular to the Z-axis direction, i.e., a
front-rear direction of the image forming apparatus, and
is an axis direction which is a rotation center of a photo-
sensitive member described later. Here, a front side of
the image forming apparatus is a side (front surface side)
where an operator such as a user or a service person
faces an operating portion (not shown) for performing
various inputs/settings with respect to the image forming
apparatus. On the other hand, a rear side of the image
forming apparatus is an opposite side (rear surface side)
from the front side of the image forming apparatus. An
X-axis direction shown in Figure 2 is a direction perpen-
dicular to the Z-axis and the Y-axis and is a direction (left-
right direction) perpendicular to the up-down direction
and the front-rear direction of the image forming appa-
ratus.

(Feeding portion)

[0013] As shown in Figure 2, a cassette 2 which is an
accommodating portion for accommodating sheets S is
provided so as to be mountable in and dismountable from
an apparatus main assembly 1 of the image forming ap-
paratus. The sheets S accommodated in the cassette 2
and fed one by one from the cassette 2 by a feeding
portion 3 and is sent to a registration roller pair 5 through
an intermediary feeding roller pair 37. A sheet S set on
a manual feeding portion 4 is set to the registration roller
pair 5 through a refeeding roller pair 29. The registration
roller pair 5 corrects oblique movement of the sheet S
and feeds the sheet S to a secondary transfer portion 16
described later.

(Image forming portion)

[0014] The image forming apparatus includes an im-
age forming portion for forming an image on the sheet
S. In this embodiment, the image forming apparatus in-
cludes four image forming portions 6Y, 6M, 6C and 6K

corresponding to yellow (Y), magenta (M), cyan (C) and
black (K). Incidentally, the image forming portions have
the same constitution except that colors of toners are
different from each other, and therefore will be described
as the image forming portion(s) 6 by omitting Y, M, C and
K. This is ditto for the other members. The image forming
portions 6 include photosensitive members 7 (7Y, 7M,
7C, 7K) and charging portions 8 (8Y, 8M, 8C, 8K) for
electrically charging surfaces of the photosensitive mem-
bers 7. Further, the image forming portions 6 include de-
veloping portions 9 (9Y, 9M, 9C, 9K) for developing elec-
trostatic latent images, formed on the photosensitive
members 7, with the toners as developers, and include
cleaners 10 (10Y, 10M, 10C, 10K) for removing the toners
remaining on the photosensitive members 7 after the
transfer. The developing portions 9 include developing
rollers 105 (105Y, 105M, 105C, 105K) for supplying the
toners to the photosensitive members. The photosensi-
tive member 7 and process means, actable on the pho-
tosensitive member 7, consisting of the charging portion
8, the developing portion 9 and the cleaner 10 integrally
constitute an integral-type process cartridge which is
mountable in and dismountable from the apparatus main
assembly 1.
[0015] Below the photosensitive members 7 with re-
spect to the vertical direction (Z-axis direction), a scanner
unit 12 is provided. The scanner unit 12 is an optical
scanning portion for scanning the photosensitive mem-
ber 7 with light depending on image information. The
scanner unit 12 in this embodiment is a laser scanner
unit for scanning the photosensitive member 7 by deflect-
ing laser light, emitted from a semiconductor laser, by a
rotatable polygonal mirror.

(Transfer portion)

[0016] With respect to the vertical direction (Z-axis di-
rection), on the image forming portions 6, an intermediary
transfer unit 15 is provided. The intermediary transfer
unit 15 is obliquely disposed so that the secondary trans-
fer portion 16 side thereof is positioned on a lower side
(i.e., the left side is an upper side and the right side is a
lower side with respect to the X-axis direction of Figure
2) for the purpose of downsizing of the image forming
apparatus. That is, the intermediary transfer unit 15. That
is, the intermediary transfer unit 15 is disposed so as to
be inclined with respect to the horizontal direction (X-axis
direction). With the inclination, the image forming por-
tions 6 and the scanner unit 12 are also obliquely dis-
posed. An intermediary transfer belt 17 onto which the
toner images formed on the photosensitive members 7
are transferred is a rotatable endless belt and is stretched
by a plurality of stretching rollers. To an inner surface of
the intermediary transfer belt 17, primary transfer rollers
18 (18Y, 18M, 18C, 18K) which are primary transfer
members are contacted. The primary transfer rollers 18
form primary transfer portions 19 (19Y, 19M, 19C, 19K)
in cooperation with the associated photosensitive mem-
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bers 7 through the intermediary transfer belt 17. At each
of the primary transfer portions 19, by applying a voltage
to the primary transfer roller 18, the toner image is pri-
mary-transferred from the associated photosensitive
member 7 onto the intermediary transfer belt 17. The
intermediary transfer belt 17 and the plurality of the
stretching rollers and the respective primary transfer roll-
ers which stretch the intermediary transfer belt 17 are
assembled into a unit as the intermediary transfer unit
15, and the intermediary transfer unit 15 is mountable in
and dismountable from the apparatus main assembly 1
of the image forming apparatus.
[0017] A secondary transfer roller 20 which is a sec-
ondary transfer member contacts the intermediary trans-
fer belt 17 and forms the secondary transfer portion 16
in cooperation with an opposite roller through the inter-
mediary transfer belt 17. At the secondary transfer por-
tion 16, the toner images are collectively secondary-
transferred from the intermediary transfer belt 17 onto
the sheet S. The toner remaining on the intermediary
transfer belt 17 in a secondary transfer step is removed
by a cleaning unit 21. The toner removed by the cleaning
unit 21 is fed to a toner collecting container 22.

(Voltage source device)

[0018] As described above, the scanner unit 12 is ob-
liquely disposed with respect to the horizontal direction.
For that reason, the apparatus main assembly 1 includes
a space 34, having a substantially triangular shape in
cross-section, defined by a bottom 12a of the scanner
unit 12, a partition plate 32 provided just above the cas-
sette 2 of the feeding portion, and a left-side wall 33 of
the apparatus main assembly 1. In the space 34, a low
voltage source 35 and a high voltage source 36 are pro-
vided. The low voltage source 35 generates voltages ap-
plied to various motors, solenoids, fans and the like which
are mounted in the image forming apparatus. Further,
the high voltage sources 36 generates the charging por-
tions 8, the developing portions 9, the primary transfer
rollers 18, the secondary transfer roller 20 and the like.

(Fixing portion)

[0019] The sheet S on which the toner images are
transferred at the secondary transfer portion 16 is fed to
a fixing portion 23. The fixing portion 23 includes a heat-
ing unit 23a including a heat source and includes a press-
ing roller 23b for forming a fixing nip in cooperation with
the heating unit 23a. The sheet S carrying thereon un-
fixed toner images is heated and pressed in the nip while
being nipped and fed through the fixing nip, so that the
toner images are fixed on the sheet S.

(Discharge portion, re-feeding portion)

[0020] A feeding destination of the sheet S passed
through the fixing portion 23 is switched to either one of

a discharging roller pair 25 and a switch-back roller pair
26 by a switching member 24, and the sheet S is guided.
In the case of one-side printing, the sheet S is guided to
the discharging roller pair 25 by the switching member
24 and is discharged onto a sheet tray 31 by the dis-
charging roller pair 25. The sheet tray 31 is provided
above the intermediary transfer belt 17 with respect to
the vertical direction, and receives the sheet S outputted
from the inside of the image forming apparatus. In the
case of double-side printing, the sheet S is guided to the
switch-back roller pair 26 by the switching member 24,
and is fed by the switch-back roller pair 26. Then, the
sheet S in a nipped state by the switch-back roller pair
26 is fed to a double-side feeding passage 27 after a
sheet end which is a trailing end of the sheet S is switched
to a leading end of the sheet S by reversely rotating the
switch-back roller pair 26. The sheet S fed to the double-
side feeding passage 27 passes through a feeding roller
pair 28 and the re-feeding roller pair 29 and is fed to the
registration roller pair 5 again. At an end of the double-
side feeding passage 27, a U-turn portion 30 exists. By
providing the re-feeding roller pair 29 in the U-turn portion
30, stabilization of a feeding performance of the sheet S
to the registration roller pair 5 is realized. The sheet S
passed through the re-feeding roller pair 29 and the reg-
istration roller pair 5 passes through the secondary trans-
fer portion 16 and the fixing portion 23, so that the image
is formed on a second (back) surface of the sheet S sim-
ilarly as in the case of a first (front) surface. Thereafter,
the sheet S on which the images are formed on both
sides is guided to the discharging roller pair 25 by the
switching member 24, and is discharged on the sheet
tray 31 by the discharging roller pair 25.

(Feeding option)

[0021] Figure 3 is a schematic sectional view showing
a state in which a feeding option 11 is connected under
the apparatus main assembly 1 of the image forming ap-
paratus shown in Figure 2. The feeding option 11 includes
a cassette 2 which is an accommodating portion for ac-
commodating sheets and a feeding portion 3 for feeding
the sheets accommodated in the cassette 2. The cas-
sette 2 is provided so as to be mountable in and dis-
mountable from the feeding option 11. The cassette 2
and the feeding portion 3 are the same as those of the
apparatus main assembly 1 described with reference to
Figure 2, and therefore, are represented by the same
reference numerals.
[0022] The sheet S fed from the cassette 2 of the feed-
ing option 11 is fed to a feeding option feeding passage
38, provided on the apparatus main assembly 1 side, by
an intermediary feeding roller pair 37. Thereafter, the
feeding option feeding passage 38 is merged with the
feeding passage from another feeding portion at an up-
stream portion of the registration roller 5, and the sheet
S is fed to the registration roller pair 5. Then, the sheet
S is subjected to correction of oblique movement by the
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registration roller pair 5, and thereafter is fed to the sec-
ondary transfer portion 16.
[0023] The feeding option 11 is, as shown in Figures
2 and 3, capable of selectively mountable to the appara-
tus main assembly 1 of the image forming apparatus.
Further, the feeding option 11 is not limited to the form
in which a single feeding option is additionally provided
to the apparatus main assembly 1 as shown in Figure 2,
but a plurality of stacked feeding options can be addition-
ally provided to the apparatus main assembly 1. Inciden-
tally, inside the feeding option 11, a vertical feeding pas-
sage 43 as a sheet feeding passage for receiving and
guiding the sheet from a lower feeding option when the
plurality of feeding options are stacked is provided.

(Difference of types of image forming apparatuses)

[0024] Incidentally, the image forming apparatuses de-
scribed using Figures 2 and 3 are of a type (form) in which
the image forming portion including, together with the
photosensitive member and the developing portion, the
toner accommodating portion accommodating the toner
is provided (hereinafter, this image forming apparatus is
referred to as an integral-type image forming apparatus).
On the other hand, in the case where the toner accom-
modating portion is provided as a toner supply container
capable being exchanged (replaced) separately from the
image forming portion including the photosensitive mem-
ber and the developing portion and the toner is consumed
in the image forming portion, there is also an image form-
ing apparatus of a type in which the toner is supplied from
the toner supply container to the image forming portion
(hereinafter, this image forming apparatus is referred to
as a supply-type image forming apparatus).
[0025] In the integral-type image forming apparatus,
the toner can be directly supplied to the developing por-
tion, and therefore, the image forming portion can be
downsized, with the result that a size of entirety of the
image forming apparatus can be suppressed. By the
downsizing of the image forming apparatus, there is an
advantage such that the image forming apparatus is ca-
pable of meeting the case where an installation space
thereof is limited in a use environment. There is a ten-
dency that the integral-type image forming apparatus is
relatively inexpensive correspondingly to a simple com-
ponent part structure when compared with the supply-
type image forming apparatus.
[0026] On the other hand, as regards the supply-type
image forming apparatus, the toner supply container pro-
vided separately from the image forming portion is
mountable in and dismountable from the apparatus main
assembly 1. For that reason, in the case where the toner
is consumed, only the toner supply container is ex-
changed and a usable image forming portion can be con-
tinuously used, so that the cost per (one) sheet can be
suppressed for a user or the like who uses the image
forming apparatus for printing an image with a high print
ratio in a large amount. However, positions of the image

forming portion and the toner supply container (toner ac-
commodating portion) are necessarily increased, and
therefore, there is a need to provide, in the apparatus
main assembly, a toner feeding mechanism for feeding
the toner therebetween. Thus, there is a tendency that
the image forming apparatus itself becomes complicated
and correspondingly the cost thereof increases.

(Toner supply container of supply-type image forming 
apparatus)

[0027] The supply-type image forming apparatus will
be described using Figure 1. Figure 1 is a schematic sec-
tional vie of the supply-type image forming apparatus in
this embodiment. Functional portions similar to those de-
scribed with reference to Figures 2 and 3 are represented
by the same reference numerals or symbols and will be
omitted from description.
[0028] The supply-type image forming apparatus of
this embodiment is an image forming apparatus capable
of forming a color image on the sheet with toners of a
plurality of colors, and a plurality of toner accommodating
portions corresponding to the toners of the plurality of
colors are mountable in the apparatus main assembly.
As shown in Figure 1, between the scanner unit 12 and
the cassette 2, toner supply containers 13 (13Y, 13M,
13C, 13K) which are four toner accommodating portions
accommodating the toners to be supplied to the devel-
oping portions 9 are provided so as to be arranged in the
horizontal direction (direction parallel to the X-axis direc-
tion). The toner supply containers 13 are disposed on
supporting rails 39 (39Y, 39M, 39C, 39K) and are mount-
able in and dismountable from the apparatus main as-
sembly 1 of the image forming apparatus on the support-
ing rails 39 along the Y-axis direction. Inside the toner
supply containers 13, toners for supply are filled. The
toners accommodated in the toner supply containers 13
are supplied to the developing portions 9 by toner feeding
mechanisms 14 (14Y, 14M, 14C, 14K) which are toner
feeding units.
[0029] In the supply-type image forming apparatus
shown in Figure 1, in each of the image forming portions
6, a process cartridge constituted by integrally assem-
bling the photosensitive member 7 and process means,
actable on the photosensitive member 7, consisting of
the charging portion 8, the developing portion 9 and the
cleaner 10 is provided so as to be mountable in and dis-
mountable from the apparatus main assembly 1. The
supply-type image forming apparatus shown in Figure
11 is different from the integral-type image forming ap-
paratus shown in Figure 3 is in that each of the developing
portions 9 of the process cartridges is provided with an
intake port (not shown) for taking in the toner fed by the
associated toner feeding mechanism 14.
[0030] The sheet S is fed one by one from the cassette
2 by the feeding portion 3, and is fed to the registration
roller pair 5 through the feeding option feeding passage
38 and the intermediary feeding roller pair 37. This sheet
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feeding passage is the same as the case where the sheet
S is fed from the feeding option 11 in the integral-type
image forming apparatus shown in Figure 3. Accordingly,
in either one of the types of the image forming appara-
tuses, a sheet feeding property may only be required to
be verified, so that a man-hour for development can be
reduced.

(Toner feeding mechanism)

[0031] Toner receiving ports 40 (40Y, 40M, 40C, 40K)
for receiving the toners are provided at lower portions of
the toner supply containers 13. The toners flowing in
through the toner receiving ports 40 are moved toward
the respective process cartridges by screws (not shown)
in the toner feeding mechanisms 14. The screws are ro-
tationally driven by drive transmission units 41 (41Y,
41M, 41C, 41K) and a driving source 42 connected there-
to. That is, each of the toner feeding mechanisms 14 is
driven by a driving unit consisting of the driving source
42 and the drive transmission unit 41, and supplies the
toner from the toner supply container 13 to the developing
portion 9 of the process cartridge.

(Frame structure of image forming apparatus)

[0032] Here, frame structures of the integral-type im-
age forming apparatus shown in Figure 3 and the supply-
type image forming apparatus shown in Figure 1 will be
described. In this embodiment, commonality of frames
for holding respective constituent units of the integral-
type image forming apparatus and the supply-type image
forming apparatus different in type (form) is achieved. In
the following, description will be made specifically.

(Frame structure of integral-type image forming appara-
tus)

[0033] First, the frame structure in the integral-type im-
age forming apparatus shown in Figure 3 will be de-
scribed using parts (a) and (b) of Figure 6 and Figure 7.
Parts (a) and (b) of Figure 6 are perspective views show-
ing a first frame 50 in the integral-type image forming
apparatus. Figure 7 is a perspective view showing a sec-
ond frame 51 in the integral-type image forming appara-
tus.
[0034] In the image forming apparatus of this embod-
iment, the frame is roughly divided into the first frame 50
and the second frame 51. To a lower portion of the first
frame 50, the second frame 51 capable of holding the
cassette 2 is selectively mountable. The frame structure
in the integral-type image forming apparatus shown in
Figure 3 is such that the second frame 51 is mounted to
the lower portion of the first frame 50. However, as in the
case of the frame structure in the image forming appa-
ratus shown in Figure 2, it is also possible to employ a
structure in which the second frame 51 is not provided
to the lower portion of the first frame 50. The first frame

50 shown in parts (a) and (b) of Figure 6 holds respective
(portion) units, including the image forming portions 6,
provided on a side downstream of the feeding option
feeding passage 38 with respect to the sheet feeding
direction. The second frame 51 shown in Figure 7 holds
the cassette 2 and the feeding portion 3 which are shown
in Figure 3.
[0035] The first frame 50 shown in parts (a) and (b) of
Figure 6 includes a lower space under an upper space
holding the image forming portions 6. In this embodiment,
the frame structure in which the second frame 51 is
mounted to the lower portion of the first frame 50 is em-
ployed, so that the lower space under the upper space
holding the image forming portions 6 and at an upper
portion of the second frame 51. In the image forming
apparatus of this embodiment, in the lower space of the
first frame 50, the cassette 2 and the feeding portion 3
are held. As regards the cassette 2 mountable in and
dismountable from the apparatus main assembly 1, in
the lower space of the first frame 3, cassette rails 57a
and 57b for permitting insertion of the cassette 2 accom-
modating the sheets S into the apparatus main assembly
1 and extraction of the cassette 2 from the apparatus
main assembly 1 are mounted on left and right sides.
[0036] Each of the image forming portions 6 (6Y, 6M,
6C, 6K) held by the first frame 50 is an integral-type proc-
ess cartridge in which the toner accommodating contain-
er, the developing roller, the photosensitive member, the
charging device and the like are integrally assembled
and is capable of being inserted into and extracted from
the apparatus main assembly 1 in the Y-axis direction
from the front side. These process cartridges have the
same structure as those in the image forming apparatus
described with reference to Figure 3.
[0037] As shown in part (b) of Figure 6, an image form-
ing driving unit 53 including a driving source for driving
the image forming portions 6 is mounted on a rear surface
side of the image forming apparatus in the first frame 50.
Here, the image forming driving unit 53 can be used in
common with the image forming driving unit 53 (part (b)
of Figure 4) in the supply-type image forming apparatus
described later. This is because the positions of the im-
age forming portions 6 in the first frame 50 are the same
between the integral-type image forming apparatus and
the supply-type image forming apparatus.

(Frame structure of feeding option in the integral-type 
image forming apparatus)

[0038] As described above, in the case where the cas-
sette 2 and the feeding portion 3 are held in the lower
space of the first frame 50, to the lower portion of the first
frame 50, the second frame 51 which is a frame of the
feeding option 11 can be selectively mounted. As shown
in Figure 7, the second frame 51 is provided with a feeding
option top plate 56 as a partition member between itself
and the first frame 50 (at a boundary (surface) between
the first frame 50 and the second frame 51). This feeding
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option top plate 56 is different in structure from a top plate
52 as a partition member provided on the second frame
51 in the supply-type image forming apparatus described
later. Accordingly, the second frame 51 of the integral-
type image forming apparatus shown in Figure 7 has a
structure such that the top plate 52 of the second frame
51 in the supply-type image forming apparatus is re-
moved and the feeding option top plate 56 is mounted to
the second frame in the integral-type image forming ap-
paratus.
[0039] The feeding option top plate 56 is provided with
positioning pins 58 which are positioning portions for po-
sitioning the feeding option top plate 56 relative to the
first frame 50. At corresponding positions on the first
frame 50 side, holes (not shown) for permitting engage-
ment with the positioning pins 58 are provided. By this,
when the first frame 50 and the second frame 51 are
connected to each other, positional accuracy therebe-
tween can be obtained. Incidentally, in this embodiment,
two positioning pins 58 are used for positioning the first
and second frames 50 and 51, but three or more posi-
tioning pins 58 may also be used, and positioning may
also be made by rectifying the frame. Further, the image
forming apparatus connected with the feeding option may
be the integral-type image forming apparatus shown in
Figures 2 and 3 or the supply-type image forming appa-
ratus shown in Figure 1.
[0040] Further, the feeding option top plate 56 is en-
hanced in torsional rigidity by providing a drawing portion,
so that consideration to the case where a plurality of feed-
ing options 11 are stacked and the case where the ap-
paratus main assembly 1 or an unshown sheet discharge
option is mounted on the feeding option 11 is given.
[0041] At a lower portion of the second frame 51 shown
in Figure 7, the cassette rails 57a and 57b for enabling
insertion and extraction of the cassette 2 accommodating
the sheets S relative to the feeding option 11 are provided
on the left and right sides of the second frame 51. This
structure is the same as the structure of the feeding option
11 described with reference to Figure 2. Also as regards
the feeding option 11, the cassette 2 similar to the cas-
sette 2 capable of being mounted in and dismounted from
the apparatus main assembly 1 is supported so as to be
mountable and dismountable from the feeding option 11
in the Y-axis direction.

(Frame structure of supply-type image forming appara-
tus)

[0042] Next, the frame structure in the supply-type im-
age forming apparatus shown in Figure 1 will be de-
scribed using parts (a) and (b) of Figure 4 and parts (a)
and (b) of Figure 5. Parts (a) and (b) of Figure 4 are
perspective views showing the first frame 50 and the sec-
ond frame 51 in the supply-type image forming appara-
tus. Parts (a) and (b) of Figure 5 are perspective views
showing the second frame 51 in the supply-type image
forming apparatus.

[0043] Also in the image forming apparatus of this em-
bodiment, the frame is roughly divided into the first frame
50 and the second frame 51. To a lower portion of the
first frame 50, the second frame 51 capable of holding
the cassette 2 is selectively mountable. The frame struc-
ture in the supply-type image forming apparatus shown
in Figure 1 is a structure such that the second frame 51
is mounted to the lower portion of the first frame 50. The
first frame 50 shown in parts (a) and (b9 of Figure 4 holds
respective (portion) units, including the image forming
positions 6, provided on a side downstream of the feeding
option feeding passage 38 shown in Figure 1 with respect
to the sheet feeding direction. The second frame 51
shown in parts (a) and (b) of Figure 5.
[0044] The first frame 50 shown in parts (a) and (b) of
Figure 4 includes a lower space under an upper space
holding the image forming portions 6. In this embodiment,
the frame structure such that the second frame 51 is
mounted to the lower portion of the first frame 50 is em-
ployed, so that the lower space is disposed under the
upper space holding the image forming portions 6 and
on the second frame 51. In the image forming apparatus
of this embodiment, in the lower space of the first frame
50, instead of the cassette 2 and the feeding portion 3,
the toner supply containers 13 for supplying the toners
to the developing portions of the image forming portions
6 are provided. This is different from the integral-type
image forming apparatus.
[0045] Thus, in the case where the toner supply con-
tainers 13 are provided in the lower space of the first
frame 50, mounting of a single second frame 51 is an
essential requirement. For that reason, in the image form-
ing apparatus of this embodiment, as shown in parts (a)
and (b) of Figure 4, the first frame 50, the second frame
51 and the top plate 52 as a partition member are inte-
grally connected by connecting plates 54a, 54b, 54c and
54d provided at four corners of the frames and constitute
a single frame in an entire apparatus. These frames are
connected (fastened) with screws. As a fastening means,
welding, adhesive bonding and the like may also be used.
[0046] Incidentally, also in the supply-type image form-
ing apparatus, the feeding option 11 constituted by using
the second frame 51 shown in Figure 7 can be addition-
ally provided by being stacked similarly as in the integral-
type image forming apparatus.
[0047] Each of the image forming portions 6 (6Y, 6M,
6C, 6K) held by the first frame 50 in an integral-type proc-
ess cartridge in which the toner accommodating contain-
er, the developing roller, the photosensitive member, the
charging device and the like are integrally assembled,
and the process cartridge is capable of being inserted
into and extracted from the apparatus main assembly 1
in the Y-axis direction from the front (surface) side. Fur-
ther, the image forming driving unit 53 including a driving
source for driving the image forming portions 6 is mount-
ed to the first frame 50 on the rear (surface) side of the
apparatus. These members have the same structures as
those for the first frame 50 described with reference to
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parts (a) and (b) of Figure 6 and can be used in common.
This is because positions of the image forming portions
6 in the first frame 50 are the same between the integral-
type image forming apparatus and the supply-type image
forming apparatus.
[0048] As shown in parts (a) and (b) of Figure 5, the
second frame 51 is provided with the top plate 52 as the
partition member between itself and the first frame 50 (at
a boundary (surface) between the first frame 50 and the
second frame 51). This top plate 52 is different in struc-
ture from the feeding option top plate 56 as the partition
member provided on the second frame 51 of the above-
described integral-type image forming apparatus. Ac-
cordingly, the second frame 51 of the supply-type image
forming apparatus shown in parts (a) and (b) of Figure 5
has a structure such that the feeding option top plate 56
is removed from the second frame 51 in the integral-type
image forming apparatus and the top plate 52 is mounted.
[0049] The top plate 52 is provided with positioning
pins 58 which are positioning portions for positioning the
top plate 52 relative to the first frame 50. At corresponding
positions on the first frame 50 side, holes (not shown) for
engagement with the positioning pins 58 are provided.
By this, when the first frame 50 and the second frame 51
are connected to each other, positional accuracy there-
between can be achieved.
[0050] Further, in the case where the toner supply con-
tainers 13 are provided in the lower space of the first
frame 50, the top plate 52 is provided with supporting
rails 39 which are supporting members for supporting the
toner supply containers 13. Further, the top plate 52 is
provided with toner feeding mechanisms 14 which are
toner feeding units for feeding the toners from the toner
supply containers 13 to the developing portions 9.
[0051] Further, the top plate 52 of the second frame
51 is provided with driving units consisting of a driving
source 42 for driving the toner feeding mechanisms 14
and drive transmission units 41. The drive transmission
units 41 (41Y, 41M, 41C, 41K) are mounted below the
top plate 52 so as to hang from the top plate 52. By this,
a space above the cassette 2 can be effectively utilized.
[0052] The top plate 52 is roughly formed with a flat
plate, and to which, the toner supply containers 13, the
supporting rails 39, the toner feeding mechanisms 14
and the like can be mounted with accuracy. The top plate
52 is constituted by a single flat plate in this embodiment,
but may also be divided into a plurality of flat (partition)
plates. A mounting position of only a part of the divided
partition plates is changed with respect to the Z-axis di-
rection, whereby a holding position of the supply-type
cartridge supported by the partition plate with respect to
the Z-axis direction can be finely adjusted, so that effec-
tive layout can be realized from the viewpoint of space
saving. Incidentally, in this embodiment, two positioning
pins 58 are used for determining their positions relative
to each other, but three or more positioning pins may
also be used. Positioning may also be performed by rec-
tifying the frame.

[0053] At lower portion of the second frame 51, cas-
sette rails (not shown) permitting insertion and extraction
of the cassette 2 accommodating the sheets S relative
to the image forming apparatus are mounted on the left
and right sides. The cassette rails have the same struc-
ture as those for the feeding option 11 described with
reference to Figure 7. Also in the supply-type image form-
ing apparatus, the cassette 2 is supported so as to be
mountable and dismountable with respect to the Y-axis
direction.
[0054] As described above, according to this embodi-
ment, in the image forming apparatuses different in type
(form), the apparatus main assembly frame can be com-
monized to the maximum. The apparatus main assembly
frame is roughly divided into the first and second frames,
and positions of the image forming portions 6 and the
image forming driving unit 53 in the first frame are made
the same between the integral-type image forming ap-
paratus and the supply-type image forming apparatus.
By this, without changing the first frame, a frame capable
of meeting either type (form) can be easily prepared. Fur-
ther, the partition member (top plate) between the first
frame and the second frame is replaced depending on
the type, and the supporting rails and the toner feeding
mechanisms for the toner supply containers are mount-
ed. By this, the frame of the supply-type image forming
apparatus can be easily constituted, and the frame struc-
ture as the feeding option can also be easily constituted.
[0055] Incidentally, in this embodiment, as regards the
transfer portion, the intermediary transfer belt onto which
the toner images formed on the photosensitive members
are transferred was used, but the present invention is not
limited thereto. The present invention is also effective in
an image forming apparatus of a type (form) in which a
feeding belt for directly transferring toner images, formed
on the photosensitive members, onto the sheet.
[0056] Further, in this embodiment, an optical scan-
ning portion (scanner unit) for scanning the photosensi-
tive members with light depending on image information
was provided below the photosensitive members with
respect to the vertical direction (Z-axis direction), but the
present invention is not limited thereto. The present in-
vention is also effective in image forming apparatuses in
which the optical scanning portion is provided above the
photosensitive members with respect to the vertical di-
rection or provided on the left or right side with respect
to the left-right direction.

[Embodiment 2]

[0057] An image forming apparatus according to an
embodiment 2 is the image forming apparatus including
a single image forming portion compared with the image
forming apparatus including the four image forming por-
tions in the first embodiment. The image forming appa-
ratus according to the second embodiment shown in Fig-
ure 8 is the image forming apparatus including the single
image forming apparatus, and a monochromatic printer
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is illustrated as an example of the image forming appa-
ratus of this embodiment. In this embodiment, the image
forming apparatus is substantially same as the supply-
type image forming apparatus of the first embodiment
except that a single image forming portion 6 and a single
toner supply container 13 are provided, and therefore,
members having the same functions are represented by
the same reference numerals or symbols and will be omit-
ted from description. In the following, only a point different
from the embodiment 1 will be described.
[0058] The image forming apparatus of this embodi-
ment is the image forming apparatus prepared by remov-
ing the image forming portion, other than the image form-
ing portion for black, from the color printer as the supply-
type image forming apparatus of the embodiment 1. Ac-
cordingly, the intermediary transfer belt 17 and the like
remain although the image forming apparatus is the mon-
ochromatic printer. When commonality of the main as-
sembly and constituent elements between the color print-
er of the embodiment 1 and the monochromatic printer
of the embodiment 2 is achieved, there is an advantage
such that costs relating to design and manufacturing of
the apparatus are suppressed.
[0059] In Figure 8, the monochromatic printer is con-
stituted by using the frame for the color printer, so that
there is a space SP in which the toner supply containers
13 for yellow, magenta and cyan are to be accommodat-
ed in the color printer. Therefore, in this embodiment, the
toner supply container 13K for black has a size utilizing
an entire area of the space SP and indicated by a broken
line in Figure 8. Specifically, with respect to a direction
(X-axis direction) perpendicular to an axial direction of
the photosensitive member 7, a width W1 of the toner
supply container 13K is made substantially the same as
a width W2 of the intermediary transfer belt 17 with re-
spect to the X-axis direction. By this, the toner supply
container 13K having a large volume can be used, so
that an exchange frequency of the toner supply container
can be reduced. Incidentally, as seen in the Y-axis direc-
tion, the shape of the toner supply container 13 may also
be an elliptical shape or a circular shape. Further, the
width W1 of the toner supply container 13 may only be
required to be larger than a width W3 of at least the image
forming portion 6 for black with respect to the X-axis di-
rection.
[0060] Thus, the form of the supply-type image forming
apparatus can be easily constituted by the monochro-
matic printer. The apparatus main assembly frame is
commonized with the case of the color printer, and there-
fore, similarly as described in the first embodiment, the
apparatus main assembly frame is divided into the first
frame and the second frame, whereby the first frame can
also be constituted in the integral-type image forming ap-
paratus as the monochromatic printer, and the second
frame can also be constituted in the feeding option ca-
pable of being extended by being connected to the mon-
ochromatic printer.
[0061] Incidentally, the object of the present invention

is to commonize the apparatus main assembly frame to
the maximum, so that the intermediary transfer belt is not
necessarily used in the monochromatic printer as in the
above-described embodiment. The present invention is
also suitable for the image forming apparatus in which
the image formed on the photosensitive member is di-
rectly transferred onto the sheet. As an embodiment of
the image forming apparatus of a direct transfer type,
part (a) of Figure 9 is a schematic sectional view of an
integral-type image forming apparatus, and part (b) of
Figure 9 is a schematic sectional view of a supply-type
image forming apparatus. Incidentally, in the image form-
ing apparatuses shown in parts (a) and (b) of Figure 9,
portions or members having the same functions as those
of the image forming apparatuses in the above-described
embodiments are represented by the same reference nu-
merals or symbols and will be omitted from description.
[0062] Further, in the above-described embodiment,
as the image forming apparatus, the printer was de-
scribed as an example, but the present invention is not
limited thereto. For example, other image forming appa-
ratuses such as a copying machine, a facsimile appara-
tus or other image forming apparatuses such as a multi-
function machine having functions of these machines in
combination may also be used. By applying the present
invention to these image forming apparatuses, a similar
effect can be obtained.
[0063] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all such modifications and equivalent
structures and functions.
An image forming apparatus includes an image forming
portion including a photosensitive member and a devel-
oping portion, a sheet accommodating portion, a sheet
feeding portion, and a first frame. The first frame includes
an upper space supporting the image forming portion,
and a lower space under the upper space. A second
frame is mountable to a lower portion of said first frame.
The accommodating portion and the feeding portion are
replaceable with a supply container containing toner to
be supplied to a developing portion of the image forming
portion, in which the second frame supports the accom-
modating portion and the feeding portion.

Claims

1. An image forming apparatus comprising:

an image forming portion including a photosen-
sitive member and a developing portion config-
ured to develop, with toner, an electrostatic la-
tent image formed on said photosensitive mem-
ber, said image forming portion being configured
to form an image on the sheet;
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an accommodating portion configured to ac-
commodate the sheet;
a feeding portion configured to feed the sheet
accommodated in said accommodating portion;
and
a first frame including an upper space supporting
said image forming portion, and a lower space
under said upper space,
wherein a second frame is mountable to a lower
portion of said first frame,
wherein said accommodating portion and said
feeding portion are replaceable with a supply
container containing the toner to be supplied to
said developing portion of said image forming
portion, in which said second frame supports
said accommodating portion and said feeding
portion.

2. An image forming apparatus according to Claim 1,
wherein when said supply container is provided in
said lower space, said second frame is connected
integrally with said first frame.

3. An image forming apparatus according to Claim 2,
wherein when said supply container is provided in
said lower space, said accommodating portion and
said feeding portion are provided in said second
frame.

4. An image forming apparatus according to Claim 2,
wherein said image forming apparatus includes said
second frame, and
wherein said second frame is provided with a parti-
tion member including a single flat plate or a plurality
of flat plates between itself and said first frame.

5. An image forming apparatus according to Claim 4,
wherein when said supply container is provided in
said lower space, said second frame is provided with,
in addition to said accommodating portion and said
feeding portion, a supporting member provided on
said partition member and configured to support said
supply container.

6. An image forming apparatus according to Claim 4 or
5, wherein when said supply container is provided
in said lower space, said second frame is provided
with, in addition to said accommodating portion and
said feeding portion, a feeding unit provided on said
partition member and configured to feed the toner
from said supply container to said developing por-
tion.

7. An image forming apparatus according to Claim 6
wherein said second frame is provided with a driving
unit provided on said partition member and config-
ured to drive said feeding unit.

8. An image forming apparatus according to Claim 1 or
2, wherein irrespective of when said supply container
is provided in said lower space or when said accom-
modating portion and said feeding portion are held
in said lower space, said first frame holds said image
forming portion in the same position.

9. An image forming apparatus according to Claim 1 or
2, wherein irrespective of when said supply container
is provided in said lower space or when said accom-
modating portion and said feeding portion are held
in said lower space, said image forming apparatus
includes a sheet feeding passage from said feeding
portion of said second frame to said image forming
portion of said second frame is the same.
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